Many risk factors have been proposed for the aetiology of testicular cancer. Among these, only cryptorchidism is well established, and we have reported a strong relationship in our data (UK Testicular Cancer Study Group, 1994). Other factors have been shown to have an association with testicular cancer in only one or a very few case-control studies (Henderson et al., 1989; Loughlin et al., 1980; Schottenfeld et al., 1980; Coldman et al., 1982; Depue et al., 1983; Moss et al., 1986; Morris Brown et al., 1987; Swerdlow et al., 1987; Haughey et al., 1989; Karagas et al., 1989; Hayes et al., 1990). In this study an attempt has been made to explore all risk factors previously suggested and to pay particular attention to the temporal relationship with the diagnosis of cancer. In this paper we report the results relating to social and behavioural factors, and past medical history.
Many risk factors have been proposed for the aetiology of testicular cancer. Among these, only cryptorchidism is well established, and we have reported a strong relationship in our data (UK Testicular Cancer Study Group, 1994) . Other factors have been shown to have an association with testicular cancer in only one or a very few case-control studies (Henderson et al., 1989; Loughlin et al., 1980; Schottenfeld et al., 1980; Coldman et al., 1982; Depue et al., 1983; Moss et al., 1986; Morris Brown et al., 1987; Swerdlow et al., 1987; Haughey et al., 1989; Karagas et al., 1989; Hayes et al., 1990) . In this study an attempt has been made to explore all risk factors previously suggested and to pay particular attention to the temporal relationship with the diagnosis of cancer. In this paper we report the results relating to social and behavioural factors, and past medical history.
Case and control selection All men diagnosed as having a testicular germ cell tumour between 1 January 1984 and 30 September 1986 and who were resident in the study area were included, provided that they were aged between 15 and 49 at diagnosis. There were some minor regional variations (October 1984 to September 1986 in the North West; January 1984 to June 1986 in South-East and South-West Thames; January 1984 to January 1987 in South Wales). The date of diagnosis was taken to be the date of the first positive biopsy. The main sources of cases were major treatment centres and regional cancer registries. For cases first identified by a cancer registry, the registry sought permission from the registering hospital consultant before a name was released to us and, whichever method of ascertainment was used, we obtained permission from the general practitioner (GP) before the patient was contacted.
For every case, two controls were chosen from the list of the GP with whom the case was registered. The controls' dates of birth were matched to within 1 year (and the controls had to have been registered with the GP before the date of diagnosis of the case). Controls were chosen either at a visit by a study interviewer to the GP's surgery or, in some areas, from lists held by the local Family Practitioner Committee (now Family Health Services Authority). Where a general practitioner had an age-sex register the two men with dates of birth nearest to that of the case were selected, otherwise the record of the case was located and, starting ten records further on, the first two eligible men selected. Only one control was interviewed, the second being kept as a reserve if the first control could not be interviewed for some reason. In some instances, it was necessary to choose third or fourth controls. If a case could not be interviewed, no attempt was made to interview his matched control.
For both cases and controls, the study was restricted to white men with no previous malignancy or severe mental handicap or psychiatric condition (as determined by consultant or GP). Psychiatric problems arising as a result of diagnosis did not render a case ineligible. Cases diagnosed abroad and controls whose names were still on the GP's list but who had moved out of the study area before control selection were also excluded. The cases and controls were first contacted by letter, from the consultant or GP respectively, and informed of the purpose of the study. They were told that the interview would cover a wide range of topics. The letter was followed by a telephone call within 3 weeks if (Breslow & Day, 1980 followed by cicks from humans (unassociated with sport) or animals (nine cases, seven controls) and motorbike accidents (seven cases, one control). A number of severe injuries resulted from falling astride fences or walls and one case was impaled on a tractor while sky-diving. Twenty-one cases and three controls had their first injury within 2 years of the diagnosis/pseudodiagnosis date (OR = 7.46, 95% CI 2.20-25.26). The odds ratio for a longer duration of elapsed time since first injury was 2.00 (95% CI 1.54-2.61) with no evidence of any trend (U2 = 0.22, P = 0.64) ( Table II) . There was no clear relationship between type (jockey versus boxer shorts) or tightness of underpants and testicular cancer risk, but testicular cancer patients were more likely to have worn nylon underpants at some time than always to have worn cotton (OR = 1.81, 95% CI 1.04-3.14, for always nylon and OR= 1.25, 95% CI 1.01-1.55, for sometimes cotton and sometimes nylon compared with cotton alone). A similar relationship held at age 20 (OR= 1.64, 95% CI 1.13-2.38, and OR= 1.35, 95% CI 1.04-1.73, for always nylon and both fabrics respectively). The wearing of tight jeans or trousers was unrelated to testicular cancer risk. Odds ratios were close to unity for being 'hot and sweaty in the groin area' whether the question related to reference age or age 20 (data not shown). Bath water temperature was unrelated to testicular cancer risk, as was the proportion of life spent living in centrally heated accommodation.
Sporting activities were grouped into broad categories: contact sports (football, rugby, hockey, American football, lacrosse); racquet sports; water sports; cycling and horserding; athletics; cncket, baseball and rounders; and martial arts. The playing of contact sports 1 year before diagnosis had an associated OR of 0.73 (95% CI 0.55-0.97). At age 20 the odds ratio for playing contact sports was 0.80 (95% CI 0.64-1.00). Water sports at ages 16 and 20 were also protective (OR= 0.74, 95% CI 0.58-0.96, at age 16 and OR= 0.74; 95% CI 0.56-0.98, at age 20) but less so at reference age (OR = 0.87, 95% CI 0.66-1.16). Athletic activity was also protective but it related only to reference age (OR = 0.70, 95% CI 0.51-0.97). Martial arts appeared to have a strongly protective effect (OR = 0.42, 95% CI 0.21-0.82, at 16; OR = 0.52, 95% CI 0.29-0.94, at 20; OR = 0.67, 95% CI 0.29-1.54, at reference age). Cycling or horse-riding, racquet sports, and cricket, baseball and rounders were unrelated to testicular cancer risk.
The relative risk associated with ever having had a sexually transmitted disease was 2.22 (95% CI 1.46-3.39) (Table III) .
Genital herpes (OR = 1.60, 95% CI 0.52-4.89), gonorrhoea (OR= 1.93, 95% CI 1.02-3.63) and 'other' sexually transmitted disases (OR = 2.27, 95% CI 1.33-3.86) and a history of rashes on the external genitalia (OR= 1.18, 95% CI 0.92-1.52) all had raised odds ratios. There was no clear relationship between the age at which these infections were acquired and testicular cancer risk. We looked at the interval between first reported sexually transmitted disease and diagnosis; the odds ratios for within 5 years, 5-9 years and 10 or more years were 4.69 (95% CI 1.90-11.58), 1.08 (95% CI 0.50-2.33) and 2.18 (95% CI 1.19-3.99) respectively.
Of the other medical problems considered, including the common childhood infectious diseases (not shown), severe acne, atopy, mumps (pre and post age 15), glandular fever, a hydrocele or varicocele or hypospadias, none showed any relationship with risk of testicular cancer (Table III) .
Neither social class of the respondent nor of his father (when the respondent was 14 years old) was related to risk of testicular cancer (Table IV) . Subdividing at the median age (31 years), there was no social class effect in either subgroup. Occupations were subdivided into 16 standard socioeconomic groups (OPCS, 1980) . Employment for five or more years in 'literature/art/sport' had an odds ratio of 2.30 (95% CI 0.79-6.65), and there was an apparent protective effect of The results reported here are from the largest interview-based case-control study of the aetiology of testicular cancer ever carried out. The study was population based and the response rate from cases high (92.0%). The method of control seection from general practitioners' lists could lead to some disimilarities between cases and controls: cases would be registered by virtue of their illness even had they not been registered previously, whereas young, unmarried, healthy men or those moving frequently would be selectively less likely to be registered than the married, unhealthy and static.
With regard to most of the factors reported in this paper, it is hard to see how this selection effect would lead to bias. The response rate among controls was 83.1%, only slightly lower than for a case-control study of breast cancer in young women using a similar methodology (UK National Case-Control Study Group, 1989 There has been considerable debate as to the relevance of testicular trauma to tumour development (Field, 1963 (1987) and Haughey et al. (1989) . Swerdlow et al. (1987) contact sports and some other sporting activities. Any effect of sport where the testis is not likely to be directly traumatised (i.e. not riding or cycling), could be the antithesis of the sedentary lifestyle associated with an increased risk which we report elsewhere (UK Testicular Cancer Study Group, 1994) . We have also reported an inverse association between testicular cancer risk and total hours of exercise each week at reference age and at age 20 (UK Testicular Cancer Study Group, 1994) . The reported protective effects of sports remained, however, after adjustment for total exercise. A relationship between sexually transmitted diseases and testicular germ cell tumours has not been reported previously (Coldman et al., 1982; Moss et al., 1986; Morris Brown et al., 1987; Swerdlow et al., 1987) . We report raised relative risks for all types of sexually transmitted disease, although only the odds ratios for gonorrhoea and 'other' sexually transmitted diseases were statistically significant. The sensitive nature of such questions makes them particularly susceptible to reporting bias, and there was some evidence of this in that the highest odds ratio was for a sexually transmitted disease within the previous 5 years. The odds ratio for a sexually transmitted disease diagnosed 10 or more year ago was, however, also statistically significantly increased. We included questions on a wide range of other medical conditions which had been previously studied but found no significant associations. Of the three previous studies including questions on atopy, two found no association (Henderson et al., 1979; Morris Brown et al., 1987) and the third (Swerdlow et al., 1987) found a significantly increased relative risk (OR= 1.8, 95% CI 1.1-3.1). Two studies have suggested a protective effect of 'treated' acne (Depue et al., 1983; Morris Brown et al., 1987) , while two others found no effect of acne (Henderson et al., 1979; Moss et al., 1986) . Most other authors report, as we do, a lack of association with childhood infectious diseases (Henderson et al., 1979; Coldman et al., 1982; Moss et al., 1986; Swerdlow et al., 1987; Morris Brown et al., 1987; Haughey et al., 1989) , but Loughlin et al. (1980) in their pilot case-control study reported a relative risk for mumps of 5.9 (P= 0.07) from a questionnaire to mothers of cases and controls. Mills et al. (1984) suggested that residence in a rural community might lead to lack of early immunity from infections and an increased risk as a result of some viral infection acquired at an unusually late age. We found a non-significant increased nrsk of testis cancer in those resident at some time in rural areas. Some authors have also reported this (Lipworth & Dayan, 1%9; Talerman et al., 1974; Graham et al., 1977) , but not others (Coldman et al., 1982; Waterhouse et al., 1982; Morris Brown & Pottern, 1984; Moss et al., 1986) . A more specific hypothesis relating to Epstein-Barr virus has been proposed by Newell et al. (1984) . A question on glandular fever (infectious mononucleosis) has been included in two case-control studies; Swerdlow et al. (1987) found, as we do, no evidence of a relationship with testicular cancer risk, but Moss et al. (1986) found a protective effect for seminoma only (OR = 0.3, P = 0.009). There has been much debate about the role of testicular temperature in the aetiology of testicular cancer, arising primarily as a possible explanation for the well-established relationship with cryptorchidism. We found no evidence of an effect of testicular temperature on cancer risk. Loughlin et al. (1980) first suggested that the wearing of tight-fitting underpants might be associated with an increased risk (OR = 3.1). In subsequent studies the evidence was unconvincing (Moss et al., 1986; Morris Brown et al., 1987; Haughey et al., 1989; Karagas et al., 1989) , although Karagas et al. (1989) did find slight evidence of an increasing trend in relative risk with number of months each year wearing long underwear. Haughey et al. (1989) found an increased risk associated with exposure to heat at work (OR = 1.74, 95% CI 1.2-2.6), but conversely Karagas et al. (1989) found that the wearing of heat-resistant clothing at work (implying heat exposure) had an odds ratio close to unity (OR = 0.9. 95% CI 0.3-2.8). Bathing (as distinct from showering) had an odds ratio of 3.1 (95% CI 1.5-9.9) in Haughey et al.'s case-control study, but 0.9 (95% CI 0.5-1.6) according to Morris Brown et al. (1987) . Use of saunas and 'hot-tubs' has shown no effect (Haughey et al., 1989; Karagas et al., 1989) .
Testicular temperature may also be related to the amount of time spent seated each day and hence to the relationship of social class to testicular cancer risk. A strong relationship between social class and testicular cancer risk (the higher the social class, the greater the risk) has been demonstrated using routinely collected statistics (OPCS, 1981-6) . We found no evidence of any social class effect either in the cases and controls themselves or in their fathers. Our method of control selection (using the same general practitioner for the case and control in each pair) would tend to match on social class, but a comparison of the social class of cases and their matched controls suggested that the diluting effect would be small. Moreover, the lack of effect in the fathers suggests that social class is not an important risk factor. Moss et al. (1986) found their cases to be of slightly higher social class and better educated than their controls, in spite of some possible overmatching, and Depue et al. (1983) found their cases to have a higher social class distribution than that of Los Angeles residents as a whole. Hayes et al. (1990) found an increased risk of seminoma for professional occupations (OR = 2.8 95% CI 1.4-5.4). Coldman et al. (1982) and Haughey et al. (1989) found the social class distribution of cases and controls to be similar. Educational levels in the studies of Morris Brown et al. (1987) and Karagas et al. (1989) were similar, although Haughey et al. (1989) found their cases to be less well educated than their controls. The explanation for the lack of effect in more recent studies may be related to the reduction in lifestyle differences between different socioeconomic groups. Our study, however, found no social class effect in either those younger or those older than the median age, whereas an effect restricted to the older subjects might have been expected.
Individual occupations have been extensively studied, and the possibility of statistically significant results arising by chance when large numbers of tests are carried out has been pointed out by Forman (1989) , who summanrsed the variety of occupations that have been associated with an increased risk. The relative risk for farming (OR = 6.27. 95% CI 1.83-2.15, Mills et al., 1984 ; OR = 0.4, 95% CI 0.2-0.9, seminoma only, Hayes et al., 1990 ; OR= 1.48. 95% CI 0.67-3.24, this paper) and for related exposures (fertilisers OR = 2.27, 95% CI 1.30-5.0, Haughey et al., 1989: pesticides OR = 1.2, Hayes et al., 1990) show little consistency. A similar lack of consistency was found for filling station service (Coldman et al., 1982; Hayes et al., 1990) . Any relationship between social class and testicular cancer risk as found by some authors is much more likely to be related to lifestyle than to occupation per se (Forman, 1989) .
In this, the largest aetiological study of testicular cancer so far carried out, a wide variety of social, behavioural and medical factors were included in the interview. The strongest findings reported here were 2-fold risks associated with past testicular trauma and with having had a sexually transmitted disease. Sporting activity had a protective effect. This study provides little evidence of an assocation with cigarette smoking and no evidence to support any effects of handedness. autoimmunity, atopy or the wearing of tight underpants or trousers. There were no clear occupational associations nor any association with social class. We find no evidence that testicular temperature is associated with testicular cancer nsk.
